The crystallinity of cellulose controls the physical distribution of sorbed water and the capacity to present water for chemical degradation of a solid drug.
The purpose of the research was to investigate the effect of moisture content of cellulose on the degradation of a drug in binary mixtures with cellulose. Physical mixtures of acetylsalicylic acid and two forms of cellulose, either microcrystalline cellulose or low crystalline cellulose, in the proportion 1:1 were stored at 50°C at a series of relative humidities (0-90%) for up to 175 days. The degradation rate constant of the drug increased with increased cellulose moisture content in a bi-regional fashion, with a low and a high degradation rate region. The shift from region 1 to 2 occurred at higher moisture content for the low crystalline cellulose. The relationships between rate constant and the temperature of maximum endothermic value overlapped for the two celluloses. It is proposed that the amount of water available for degradation of a solid drug is controlled by the water presenting capacity of cellulose which is dependent of the mechanism of sorption of water in cellulose. The water sorption of water can for cellulose satisfactorily be described by a two-site residence model with cellulose crystallinity as the structural correlate to the distribution between the two residence sites.